+ uptake (+396 µmol/min; sed, 72; P=0.04) and urea production (+152 µmol/min; sed, 55; P=0.14), and oxygen consumption by the liver (+151 µmol/min; sed, 6; P=0.002), the PDV (+224 µmol/min; sed, 56; P=0.03) and the splanchnic tissues (+352 µmol/min; sed, 57; P=0.009). Net mass transfers of glucose, lactate and ß-OH-butyrate across the PDV and the liver, and the acid-base status of the animals were unchanged.
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INTRODUCTION
In ruminants, a high proportion of the dietary N is absorbed as NH 4 + . The liver removes all the NH 4 + absorbed and then converts it to urea. NH 4 + metabolism could alter both liver energy expenditure and glucose production, but there is a controversy about the intensity and the sign (in the latter case) of these effects. In addition, it is unknown whether liver metabolism of other energy metabolites could also be altered. The objective of the present experiment was to examine the response of hepatic, 
Samples and analysis
In both treatments, 45 min after the start of the infusion of the APH solution, two simultaneous blood samples were continuously withdrawn from the aorta and the portal and hepatic veins over 90 min (0.17 ml/min). The collection lines were allowed to pass through ice-cold water and the blood samples were collected directly into 10 ml syringes stored in ice-cold water. Samples were carefully mixed and analysed for blood pO 2 , pCO 2 and pH immediately after collection, using a Blood Gas Analyser. The packed cell volume, blood haemoglobin and pAH concentration were analysed as described by Milano et al. (2000) . A portion of blood was centrifuged (1000 g; 4ºC), and the plasma was processed for determination of NH 4 + , urea and glucose (Milano et al., 2000) , lactate (Lactate, Randox ® ) and ß-OH-butyrate (Ranbut, Randox ® ). Infusions and blood collections were performed with peristaltic pumps.
Calculations and statistics
Blood fl ow and net mass transfers of metabolites and oxygen across the liver, the PDV and the splanchnic tissues were calculated as described by Milano et al. (2000) . The data were analysed by ANOVA, with animals and treatment as main factors.
PORTAL NH 4 + RESULTS AND DISCUSSION
The results are shown in Table 1 . PDV and liver data represent the average of 3 data points per treatment because the portal vein catheter lost patency in one of the animals. 
Glucose
There was a trend for lower absorption or higher utilization of glucose by the PDV in AT (130 µmol/min; P=0.11). Hepatic glucose production was not signifi cantly different between treatments. Blood BE and pH were not altered by 
Urea, lactate and ß-OH-butyrate
The differences between treatments in mass transfers of urea, lactate and ß-OH-butyrate across the PDV were not signifi cant. There was a trend for a higher hepatic urea production in AT (+303 µmol urea-N/min; P = 0.14). This increase represents a recovery of 77% of the N infused. There were no differences between treatments in liver lactate uptake or ß-OH-butyrate production.
Oxygen
PDV, liver and splanchnic oxygen consumption was signifi cantly higher in AT (224, 151 and 352 µmol/min, respectively). Liver oxygen consumption increased by 0.39 mol/mol NH 4 + removed or 0.49 mol/mol urea-N produced, these ratios being slightly higher than the stoichiometric ratios accepted for urea synthesis (0.33 mol/ urea-N; Stryer, 1988) . Milano et al. (2000) found that the liver oxygen consumption increased by 0. liver uptake, with a consequently higher urea production, and oxygen consumption by the liver, the PDV and the splanchnic tissues. No changes were observed in hepatic net mass transfers of glucose, lactate and ß-OH-butyrate or in the acid-base status of the animals.
